In vivo pharmacology of dual neutral endopeptidase/angiotensin-converting enzyme inhibitors.
The natriuretic and depressor responses to novel dual inhibitors of neutral endopeptidase (NEP) EC 3.4.24.11 and angiotensin-converting enzyme (ACE) were used to assess their activity in conscious cynomolgus monkeys. A survey of mercaptopropanoyl inhibitors revealed that compounds containing alanylproline or certain surrogates reduced blood pressure and increased sodium excretion, indicating a desirable profile of in vivo activity. Additional compound evaluation required specific in vivo assays for NEP and ACE inhibition. Accordingly, the potency of novel inhibitors against NEP and ACE were determined in conscious monkeys by the potentiation of the natriuretic activity of exogenous human atrial natriuretic peptide and inhibition of the pressor response to angiotensin I, respectively. This strategy led to the discovery that optimal in vivo activity was achieved when the mercaptopropanoyl group was replaced with mercaptoacetyl and the C-terminal alanylproline was replaced with conformationally constrained dipeptidomimetics. This work culminated in the identification of BMS-182657 as a prototypic dual NEP/ACE inhibitor with a highly desirable profile of in vivo pharmacology.